Surface modification with peptide for enhancing chondrocyte adhesion and cartilage regeneration in porous scaffolds.
The present study presents the regeneration of cartilage in hybrid scaffolds comprising polyethylene oxide (PEO) and chitosan with surface CDPGYIGSR. This surface peptide was grafted via crosslinking onto the scaffolds. The pores in the scaffolds were interconnected and uniformly distributed with an average diameter about 200-250 μm. A high weight percentage of PEO in the matrix yielded a rugged topography of the pore surfaces. The adhesion of bovine knee chondrocytes (BKCs) in the peptide-grafted scaffolds was more efficient than that in the peptide-free scaffolds. In addition, the constructs with surface peptide could stimulate chondrogenesis with enhanced quantities of BKCs, glycosaminoglycans (GAGs), and collagen over cultivation. The histological staining of the proliferated BKCs and secreted GAGs indicated that the surface peptide favored the production of neocartilage in the constructs. Moreover, the immunochemical staining against type II collagen demonstrated the maintenance of phenotypic chondeocytes on the peptide-grafted surfaces. The peptide-grafted PEO/chitosan scaffolds can be applied to the treatment for injured cartilage in preclinical trials.